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fevelp—of-B-radicactivity of plankton at Rongelap Atoll, 1954-1958.

Abstract
This paper brings together available data on the'beta—ectivity

of plinkton at Rongelap Atoll for the periodwi954—1958 including

tae values of radioactivity reported in UWFL—H2 and 43 Velﬁes are o

]

£lven on the asn as well as the wet welght basis, and ‘are shown to o
be more consistent on the ash weight basis. 1In a comparison of re-
sults from nets of different mesh size, no significant difference ,
appeared in levels of activity between fine and coarse-mesH\&.Plank-
ton nets. Rates of decay over a 2- 3 year period are given‘foriaboutﬂf7
30 samples. The fallout in 1956 1s considered to haVewcontributed
less than 1/100th as much radloactivity as that of 1954 and the
1658 fallout, less than 1/20th that of 1956 The 1954 55 fallout
affecced primarily the northern, and the 1956 and 1958 fallouts, the

soutnern, parts of the atoll.

Introduction

- "

Plankton 1n Rong elap Lagoon first took up large amounts of

radioa:tivity from the fillout following Bravo detonation at Bikini

Atoll on Marcii 1, 1354, Since then, the radioactivity has declined

with only relatively siight uddltions from the “two Succeeding series S

of tes® in 1356 (Redwing) and 1958 (Hardtack) Since the writing '
of UV?L-45,-plankton has been colilected four timee, July 1956 and .

1957, ani March and August 1358.

.
i




Thz pre-eat repors ives av . il:itle data through 1958 including
a re=vaiuation of 1354-55 counts upon which UWFL-42:43 reported,
but aing ash welpht as well as wet weight, with a modiflcation of
results, and 2 comparlsoca of ictivity yielded by fine-mesh as con-
tr.stec wlth coarse-mech plonkton nets. Tne rate of physical decay

change, here n o ferrné
of enrl., s mples is compared vwith the rate of decline,of successive

A

sumplings at later dates, up to more than four years after the orig-

inal fillout.

lethods

Methods of ccllecting and protescsing of the 1354-1355 materials
are dasc-ibed in UWFL-42:37 and UWFL-43:44, In 1956 and 1957, col-
lectiny differed from that of rrevious years in that amphiblous ailr
craflt or rubber boats vere used for towing the neta, Methods of
procecsin,g were uachanged.

In 1933, plankton tows were made with 1/2-meter nylon nets of
7C-8C mesnes per lnen by towing from an LSVE (March) or 2 DUKYW (Augzust)
for froa 10 to 30 rinvtes :t a velocity oféé%’—j miles per hour
during davyilgas, ard witain 3 (usually 1-2) miles of the localities
indicatd In Table 2.

In Au,ust 1953, only, plankton was also collected from.the 5m¢=”7V@1

LEM

"Alouo!" by means of pumplng wnich not only permitted a more precise
measurcacnt of velume of sea water filtefed, and pin-pointing of
locz2tlcn of the sampiiaz station than 1s possible wifh tows, but also

allowed simaltaneous samplin- of tne lagoon-bottom materlal. Thus,

o 97
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’ ’;
at the ten consecutlvely numbered stations‘indicatédlin Figure l,'
rargin5 along the southern and eastern portions of the lagoon,
toth plankton and bottom material were sampled At the first four

& K

stations gea water was punped from astern of the “Aloto" by means
of a high-speed, gasoline powered fir#fighting pump with a capac-
ity of about 4O gallons per minute, while at the other six stations

a more reliable, submersible, electric pump operating alongside the

ship gave 180 gallons per minute.

with the mouth of the net above water, ao.tnat‘hllipomped water

went through the net.
Pumping, as here done, although more‘quantitatime,‘was less |

desirable than towlng for two reasons. Smaller samples of plankton

were obtalned, and debrlis from the ship seened unavoidable.

0

Praservation of thne plankton was 1n hlcohol except for the tows
_nf

in Au,ust near Kabelle Island. Here the bucket was removed from the

net ind tae end of the net tied closed. After towing, the net was
wieshed down, dra‘ned, untied, and the plankton hcraped directly into
small plustic bags in which it was later dried at’ 80'0 without pre-
servative. This simplification avoided tne almost inevitable leakage
at the ba onet type {itting of the plankton,bucket, and expedited the
processing; it 1s reconmended where radio- assay is the primary ob-
Jjective. -

For laboratory processing of the March 1958 eampies, ‘the pre~ -

servative fluid was filtered from the plankton and tested for radio-

¥

activity (practically lacking) before discarding. This avoided most
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gsea sa.t which might unadvertently have been included at the time
of rrezervation. The August 1958 samples including preservative,
were ev.porated to dryness, so that the sample from Station 7 in-

ciuding s811% water accldentally used for washing the plankton bucket,

appeared low 1n radioactivity. Tne careful work o{ Dr Remmz/ Ge/d;‘?{?( y
process:ing +the plankton sampies of Auvgust 195& /s gratefully acknowledged.
Daty after 1356 are presented as of the date of counting, rather

l'/T

tran bteing corrected back to déte of collecting as was done for the
1)54-55 macerial. It is probable that 1: corrections for decay could
have been applied to the 1356 d;taftﬁe levels on the date of collec-
tion would have been fourd to be about twice as higﬂ as those here
glven for the diate of counting, but data from later collectlons would

have been practically unaltered.

Results and discussion

Tables 1 and 2 glve the plankton data from 1954 to 1953, 1includ-

ing the v.lues from which Tutle 12 of the precedlng report, UWFL-43, f,
was cc&niled. Individual plate values appear in order to show the
degree af varlibllity, and for 1354-55 to permit comparison of coarsé
and fine me3h net sampiles. Fadloactlivity 1s expressed per unit welght
of both wet plankton and planktonlc ash in order to assess the relatlve
sultit iity of these tvo buses of reporting results.

. Zpvels of radioactivity were equ:lly high In coars;?in fine

meshed nrts. The equality prevalils on either wet weight or ash welght

basis imonz the ten palrs of simultaneous tows wilth coarse and fine

& /00.
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mesngd nets listed iﬁ Table 1. The higher value of the pa1r$¥9as from'
1 coar3se mesh net 5 times and from a fine mesh net 5 times on the ash
wei;hi Lacls and the same wac true on the wet weight basis. In only
hall of thne -2ases was tie same mecsh Size hipher on bgth the ash and
the wet bzisis. All of thiu iniicates randomness, or ia other words,

a lack of'correlati&u between mesh size and spedific activity.

In our eariier reports, beta radloactivity of plankton as de-
terrinec 1n methane#kow counters has been reported on the wet basis
so that tae specific actlivity of plankton may be compafed with that
of other substances. This involves attempting to drain watef uni-
fornl:; from the plankton samples at the time of preparing the plates.
The varyring water content of the planktonic organisms causes uncer-
talnty in evaluating the amount of wet plankton beling radio-assayed.
It wi3 shown (UWFL-53:19) that if results were based on the amount
of planxtonic ash rather than on the amount of wet plankton, the
variat 11ity in radiocactivity of replicated tows was reduced to only one
nalf the vilue obtalned on the wet basis.

Similurly, the present data for Rongelap Atoll were more con-
sistc 1t on an ash than on a wet basis. The greatest disparitles be-
tween the two values for pilred tows occurred in the 1956'collections,
as seen 1n Tible 1. At Kabelqu'the ratio between the two values was
only 3.6 on the 2sh basls, but 8.9 on the wet basis, and at Rongelap I.
only 4.2, =& bogle, tut 8.6, vwet basis, so that here, as at Eniwetok‘A*vﬁ{

tne variibility 1s only half as greaiv on the ash as on the wet basis.

s
e



Further, the averige level of actlvity in plankton from
Ailinzinac Lagoon in October 1935 was noted (UWFL‘MB:NM) to be
highcr thzan in Rongelap Lagcon on the wet welgnt basls. But if
the radioactivity per unit of ash weight instead of wet welght 1s
used, tne Allinginae levels are no higher than in Rcngelap Lagoon
nezr Kibelle Islani {Table 1).

Thus, 1t seems deslirable to report radloactivity of piankton
on an ash welght basis, even though other organisms and substances
mignt more desirably be considered on a wet weight basis.

Fligur: % shows the trend of radioactivity in the plankton
simples Srom Ronselsp Jazoon (from 125% through 1958) related to
time, us.ini @ .oF-.C; nlot »f the beta aztivity on an ash weight

sis as determlined w»iith 2 me<tnane Jlow counter. Data are from

La
Tablec 1 and 2. The dotted line suowing a decline slcpe of -3.5

wis fitted bj Inspecstion to tne miaimal polints near 3CO, 600 and
1800 4.y, points removed as far as possible from the effects of
the Reuwlnz and Hardtuck serles of detonations.

The maximum level of the lagocn plankton a déy or two after
March L, 154 may be conjectured by extrapolating back one cycle
on Flgure 2. It 1s evident that maxima must have been at least
22,002 we/ks of ash.

Furtaer referecnce to Flgure 2 shows that Bravo must have con-
tributed 1.0 times as mucn activity as Redwing, and Redwing 20 to
100 t;més we uch as Hardtack. The decline picture is character-
istic in 1<s pattern. Rises result from the fallouts; followed by
steen decllines until the next fallout. An gxceptioﬁh._ :
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12.

“reglon of Kabelle Island in late 1954 and from 1956 to 1957.

Thie unusual pattern near Kabelle Island 1s undoubtedly assoé—
iate! with 1ts geograpnical location. Isolated 1n the northeastern
corrier of the atoll, it 1is so located that unléss fallout occurs
directly there, a long time may be required for activity to drift
there b lagoon currents. Although fallout in Marcﬁ‘1954‘did hit
Kecorlie Island, the adjacent lagoon area may'have been temporarily
refreshed by relatively uncontaminated ocean wéteb entering from
the 1nter-i$1and channels at the time plankton was flrst sampled
near Kahelle in July 1954, Then, by December 1954van influx of
contamlnated lagoon water could have occurred near Kabelle.

Te rise from 1956 to 1957 probably resulted from a similar
influx near Kabelle Island of contaminated lagoon water, since in
thls cuse it 1s fairly certain from data on terrestrial samplihg,
that the 1356 fallout did not a@ffect Kabelle Island as much as it
did thé more southern islands. Because of 1¢s 1$olated location
this northeact bay of the lagoon may be expected to vary in the
radloactivitcy of 1its plankton. |

Figure 3 shows, on log-log plot, the decay patterns of six

. Ordinal
samples counted on more thsn three occaslons. Oﬁﬂanal values apply
only t) each curve separately, and do not permit comparison of ab-
solute racloactivity between curves. The date of reference is taken

as March 1, 1354 because the detonatlon of this date is believed to

nive contributed many times as much radiocacfivity to the atoll as

[

e e
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Figure 3. Radioactive decay
patterns of plankton samples
from Rongelap Lagoon.

1. Plate 19020, Labaredj, 12/18/54
2. Plate 19029, Kabelle, 1/29/55
3. Plate 19025, Rongelap, 1/26/55
4. Plate 6079, Kabelle, 7/24/56

5. Plate 6076, Rongelap, 7/23/56
6. Plate 6077, Rongelap, 7/23/56
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ad suececcding sorles.  Curves 1-2 revresent the radio-decay of
s.uopl s co.lected 1C-.1 months af'ter March 1, 1954, while curves
L-A partain %o sumples co.lected sioritly after the Redwing series.
The tw> roups differ 1n blth steepness and direction of curvature.
The first group, curves 1l-3, décayed with a log-log slope df ~1.3 to
~1.4% w icn airees with tne slopes ol the remarkébly straight decay
aarve s ov:r 2lpost the same period of time for the Eniwetok Atoll
piikTon senples (UdPL453:21}. HYowever, the Rongelap Atoll plankton
dec iy culves differ rrow those of Zniwetok atoll 1n‘hav1ng a down-
ward flcexure. In fact, curve 2 displays up to the 1250th day al-
most a uaiform nhalf-life of atout 2.0 days, and from days 1350 to
1750, a 430-day nalr-l1life. Curves 1 and 3 deviate only slightly
frorn tils patﬁern, being steeper ln the early sectlons. Gamﬁa-
spectrimetry of the sample of curve 2 on November 6 énd December
9, 1357 showed Celuu of 285-day half 1life to bevthe primary con-
stituer.t, wnlch 18 presumable accompanied by small, undetected
anounts of longer-lived 1sotopes, contributing to the 430-day half
iife afcer 1550 days. The second group, curves 4-6, decayed rapidly
(slopes -4.1 to -10.8) because of recent érigin (Redwing), but with
a distinct upward flexure.

In studylng the decay rates it was evident that there was a more
rarpid decay of the radioactivity in plankton frdm the part of/the
lagoon near Rongelap Island than occurred near Kébelle Island.‘ This

is inteorpreted as indicating thg influence of recent Redwlng detona-

tions probavly -within e month-preceding-Pewa —£F—~2le563+ whose fallout
| thes w(fé§(—'{>7ﬂi¢f‘:t é{
"{ DO® AREHIVES {7
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affected the southern more than the northern part of ﬁnngelap Atoll

Samples 6076-77 of plankton collected July'1956 from the Rongelap

t-

Island vicinity of Rongelap Lagoon were more radioactive when first
counted one month after collecting than the corresponding sample

(6079) from the lagoon near Kabelle Island.- One of the Rongelap

- -

,J

Ieland samples (6077) was about 22 to § times wore radioact.’ne than
o *{'e A

the other two samples and decayed most rapidly of thosewptudied

»",; [ .)

Within & weeks it was less than half (.44) ae actie aa when first

,;v‘t
fj

counted while the other two sa.mples decayed only t00-5 6 of' their'

- Wl '\*«

original values. When recounted as much ae a yeartstill later,

REETR S

this sariple that had originally been the highest of the three was

J.

least radloactive of all, thus verifying 1ts eerliernrapid decay

\ T '_.-,

Furthermore, the other Rongelap Island sample, aleo, nad decayed more

Iy
K “;“.‘

than had either of the Kabelle Island samples.”

, AT e
- ",‘3\ B
N 3

Decay of March 1958 samples was negligible dﬁrihg tﬁe“two months
from September to November 1958, while August 1958 aamples deeayed

during the month of November 1958 fal rly rapidly, with ‘a half life _

Jw b

of about 100 days, thus supportinb the assumption‘that the 1ncreaeed

“w %P

levels were attributable to the Hardtack series of detcnations
e

The rate of decay of the samples collected 1n 1954 was less
steep than the rate of decline of radioactivlty in Bongelap Lagoon
plankton. In Figure 3 the decay slopes of curves I to 3 range from
-1.6 to a maximum of -2. 4 even in the ateep portion from 660 to 1740

days, while in Figure 2, the decline slope shown by thc dotted line

[y




/e

18 -7.5. Compensating for the additions from the 1956 fallout
would only imperceptibly steepen tne decline, thus increasing
the liff:rence between decay and decline slopesﬂ |

The coniistent acreement in decay rate between ihé two .
plankton samples reculting from paired tows (last.o;lumn of
Table 1) is a phenomenon of speclal 1nterest As examples, the _

palr of samplec [{rom Ailinglnae on Cctober 25, 1955 had decay

slopes of -1.58 and -1.53 while the pair of samples from the same

r,_i,a ;

lagoon on the following day had slopes of -1. 71 and -l 7}, the '»
. “‘. . Vs
ccunts in January 1955 also show nearly equal dacly‘rates ror the

H A T
o

paired tows. This uniformity in decay rate for paired plankton
tows suggsests uniformity in radiochemical compostian at any one

tine anu locality, but different composition in the plankton at

-v

differRent times or localities. 3 f;eiﬁ“.
Durin; the first 2 years (1954-55) Kabelle Island samples

. were 2-5 times as radioactive as those from chgelap Island The'
195€ Recwing series raised the July 1956 values of the Rongelap
Island rezion above those of Kabelle, but by July 1957 chgelap
values declined to a level far below Kabelle, only to exceed (al-

t hcugh not significantly) Kabelle again in March 1958 By August é
of 1453 Rongelap was &%t 3ignificantly higher than.Kabélle. The

fallovt frum the Hardtack serles 1s reflected in the higher levels

of acYtivity in August, than in March 19358.
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Craistldepring the atoll as a whole, and the three successlve

N

“ect series, the evidence from Flgure 2 suggésts that the 1956
s cor.tributed not nore than 1/100 as much radloactlvity as
tae or.gtnil 175% falliout, ani the 1958 series, nct more than
1,750 22 pueh as the 1956 serios,

ThoiL coneladed it Lo northern part of Rongelap Atoll

roce L ,md 3 neavier {(dlicut from the March 1, 1354 detonation at

UL Lag S1a the couthern port.  In contrast, the relatively
1 3

521wt "allcocut from lutenr deton:tions affectad the souxthern

rore thin tae northerr. parts of the atoll, 28 is evidenced by

i

I3

tae hisaer levels of radiocctivity at Rongelap Island than at

Ketale foland.

s

5 e e

/72



Summar:y

1. TLevels of nctlvity of the plankton for the eastern lagoon
were 3 . moled nine Lines in 1354-58, The first observed level

0

5a Marea oF, 1254, 25 davs after detonatlon of "Bravo" at Blkini,
v :8, exnressed 1n micfocuries per kilogzram of planktonic ash, about
LOC . Fy ald-December 2394, 1t had decline to 50, and by late
Ccteber LJ-5, to 6. Fzllowt from the Redwing series raised the
Julv S5 Level to apprcxinately 100, In July 1957 levels were
5117 vevwe~rn 15 and 100, but 1y eirly March 1958, had declined

Lo U.5. Tallont from She !lar'tick series raised August 1958

lovels oy only 0.2 -4 u-/ke aca, the last observation.

T..e decllne rate, dlorecariing tiue two peaks following Redwing

>'L

ar.i ¥rrdcack, but Includia; thelr later residual eflects, was steep

it i soope of -3.5,

IS

Prem the dut: for the veurs 13%54-57, 1t was shown that results

no

C

were ne.rly twice as conslistent when tased upon ash as upon wet
. N R - . TE
welsht, and that there was no significant differepce in activity

vetween cumples taken wlth fine and coarse meshed nets.

I

3. On the z3h welgnt tasls, the levels in 1955 at Alllnginae Atoll
were no alasher than ac Rongelap Atoll, whereas they‘wére higﬁer on
the we{ relght basis.

4. Decay slones of pre-Redwing samples ranged from -1.6 to -2.4,

wnile the “decline slope for the lagoon as a whole over this period

wiS -+.Y, 50 that the decline was more rapid than the decay.

DOS AREHIVES ~
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